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"MACROLIDES WITH ANTI-INFLAMMATORY ACTIVITY" 
*********************** 

The present invention relates to macrolides with anti -inflammatory activity and, more 
particularly, it relates to des-dimethylamino macrolide derivatives with anti -inflammatory 
5 activity, their pharmaceutical^ acceptable salts and pharmaceutical compositions containing 
them as active ingredients. 

It is known that many antibiotics, in particular the class of macrolides with 14 atoms derived 
from erythromycin, are endowed with anti -inflammatory properties in addition to the 
antibacterial activity [Clin. Immunother., (1996), 6, 454-464]. 
10 Erythromycin is a natural macrolide (The Merck Index, XII edition, n° 3720, page 625) that 
has had a very broad clinical use in the treatment of infections caused by Gram-positive 
bacteria, by some Gram-negative ones or by Mycoplasma. 

Recently the interest of the scientific community has been focused on the anti-inflammatory 
and immunomodulatory component of erythromycin and derivatives [Journal of 
1 5 Antimicrobial Chemotherapy, (1998), 4 1, Suppl.B, 37-46]. 

Such activity is well documented by both clinical studies and in vivo and in vitro 
experiments. 

For example, macrolides have proved to be effective in the therapy of inflammatory diseases 
such as panbronchiolitis [Thorax, (1997), 52, 915-918], bronchial asthma [Chest, (1991), 99, 

20 670-673] and cystic fibrosis [The Lancet, (1998), 351, 420], or in animal models of 
inflammation such as, for example, the zymosan-induced peritonitis in mice [Journal of 
Antimicrobial Chemotherapy, (1992), 30, 339-348] and the neutrophil recruitment induced 
by endotoxin in rat trachea [Antimicrobial Agents and Chemotherapy, (1994), 38, 1641- 
1643] or in in vitro studies on immune system cells, such as neutrophils [The journal of 

25 Immunology, (1997), 159, 3395-4005] and T-lymphocytes [Life Sciences, (1992), 51, PL 
231-236] or in the modulation of cytokines, such as interleukin 8 (IL-8) [Am. J. Respir. Crit. 
Care Med., (1997), 156, 266-271] or interleukin 5 (IL-5) (EP 0 775 489 and EP 0 771 564, 
Taisho Pharmaceutical Co., Ltd). 

The peculiar therapeutic efficacy of macrolides on diseases in which the conventional anti- 
30 inflammatory drugs, such as for example corticosteroids, have demonstrated to be ineffective 
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1 0 wherein 



Ri is hydrogen, a lower aikyl or a lower alkanoyl; R 2 , R3 and R^, the same or different, are 
hydrogen or a lower alkanoyl; are described as anti-inflammatories in EP 0 283 055 (Sour 
Pliva). 

The use of erythromycin as anti-inflammatory that acts by reducing the release of interleukin 
15 1 through the inhibition of the mammalian mdr-P glycoprotein is claimed WO 92/16226 in 
the name of Smith-Kline Beecham Corporation. 

Among the macrolide derivatives described in the literature a few are 3-desdimethylamino-9- 
oxyimino derivatives. The limited interest towards this class of compounds is justified by the 
fact that the relevance of the dimethylamino group for the activity of ribosomal binding 
20 . typical of macrolides is known [Tetrahedron Letters, (1994), 35, 3837-3840]. 

In US 3.928.387 (Hoffinann-La Roche Inc.) S'-desdimethylamino-S'^- 
dehydroerythromycin A oxime is described, as intermediate useful for the preparation of the 
antibiotic 1745A/X. 

In EP 0 254 534 (Robinson, William S.) a very broad class of macrolides with antiviral 
25 activity is claimed. Among them the compound of formula 
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(I) 



wherein 
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R is hydrogen or methyl; 

Ri and R 2 are both hydrogen or they together form a bond; 

R 3 is hydrogen, a linear or branched C1-C5 alkyl group, a benzyl group, optionally substituted 
by one or more substituents selected among nitro groups, hydroxy groups, carboxylic groups, 
5 amino groups, linear or branched C1-C5 alkyl groups, C1-C4 alkoxycarbonyl groups, 
aminocarbonyl groups or ciano groups, or a chain of formula 

wherein 

A is hydrogen or a phenyl group optionally substituted by one or two substituents selected 
10 among nitro groups, hydroxy groups, carboxylic groups, amino groups, linear or branched 
C1-C5 alkyl groups, C1-C4 alkoxycarbonyl groups, aminocarbonyl groups or ciano groups, or 
a 5 or 6 membered heterocycle, saturated or unsaturated, containing from 1 to 3 heteroatoms 
selected among nitrogen, oxygen and sulphur, optionally substituted by one or two 
substituents selected among C1-C5 alkyl groups, phenyl groups, hydroxy groups, oxo (=0) 
15 groups, nitro groups, C1-C4 alkoxycarbonyl groups, aminocarbonyl groups, mono or di-Ci-< 
C 4 -alkylaminocarbonyl groups, CrC 4 -alkylcarbonyl groups; 

X and Y, the same or different, are O, S, SO, S0 2 or NR4, in which R4 is hydrogen, a linear 
or branched C t -C 5 alkyl group, a C1-C5 alkoxycarbonyl group, a benzyloxycarbonyl group; 
r is an integer from 1 to 6; 
20 m is an integer from 1 to 8; 
n is an integer from 0 to 2; 
and their pharmaceutically acceptable salts; 

the compounds 3'-desdimethylamino-3\4'-dehydroerythromycin A oxime (Rj and R 2 =bond; 
R=H; R 3 =H) and 3'-desdimethylamino-3',4'-dehydroerythromycin A 9-O-methyIoxime (Ri 
25 and R 2 = bond; R=H; R 3 =CH 3 ) being excluded. 

A further object of the present invention is the use of the compounds 3'-desdimethylamino- 
3\4'-dehydroerythromycin A oxime and S'-desdimethylamino^^'-dehydroerythromycin A 
9-O-methyloxime as anti-inflammatories. 

The compounds of formula I are anti-inflammatory macrolides devoid of antibiotic activity 
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R has the already reported meanings and R3' is hydrogen or a linear or branched Ci-C 5 alkyl 
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By oxidation the corresponding N-oxides of formula 
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R and R 3 ' have the already reported meanings are obtained; 

that by pyrolisis, optionally followed by reduction, respectively give the compounds of 
formula 
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in which 

X, Y, A, r, m and /? have the already reported meanings; 
5 comprises the reaction of a compound of formula I in which R 3 is hydrogen with an 
intermediate of formula 



15 



20 



(V) 



in which 

10 W, X, Y, m and n have the already reported meanings and Z represents a protecting group; 
to give the intermediate of formula 




(VI) 



in which R, Rj, R 2 , X, Y, Z, r and m have the already reported meanings; 

that after removal of the Z protecting group, is reacted with a derivative of formula 

Tch 2 T 

25 v (VII) 

in which A, W and n have the already reported meanings; 
to give the compounds of formula I. 

The compounds of formula I in which Y is NR4 can be prepared according to the above 
reported synthetic route also by using an aldehyde of formula 
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3 SO,Ut, ° n ° f (6 ' hydr0 ~^^ 
prepared as described in WO ■ n 8> 9 47 mmo,es )> 

8 g, 9.94 mmoles) tn water (20 ml) and TEMPO (0. 1 55 g; 0. 994 
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mmoles) and then, dropwise in about 15-20 minutes keeping the temperature at 1(M2°C, a 
solution prepared with NaHC0 3 (7.5 g; 89.28 mmoles) and NaCIO (4.5 % water solution; 
197 ml; 125 mmoles) were added. 

15 minutes after the end of the dripping, the phases were separated and the aqueous phase 
5 was extracted once with CH 2 Ci 2 (100 ml). The collected organic extracts were washed twice 
with brine (20% NaCl) and dried on sodium sulphate. 

3 A molecular sieves (30 g) and then, by fast dropwise and by cooling with water and ice, a 
solution of 2-aminoethanol (35.9 ml; 0.597 moles) in ethanol (600 ml) were added to the 
obtained solution (about 800 ml). 
10 Ended the dripping the mixture was kept under stirring at room temperature for 2 hours and 
then filtered. 

NaBHt (4.54 g; 120 mmoles) was portionwise added to the obtained solution, cooled with 
water and ice, under stirring in a nitrogen atmosphere. 

At the end of the addition, the reaction mixture was kept under stirring at room temperature 
15 for 2 hours and then the solvent was evaporated. 

The residue was collected with water and ethyl acetate and the phases were separated, again 
extracting twice the aqueous phase with ethyl acetate. 

The collected organic extracts were washed with brine (20% NaCl), dried on sodium 
sulphate and concentrated up to obtained an oily residue that was inclined to solidify. 
20 The residue was triturated with hexane, filtered and washed with a mixture of hexane and 
ethyl ether, furnishing [6-(2-hydroxy-ethylamino)-hexyl]-carbamic acid benzyl ester (26.22 
g; yield 89%) as a white solid. 

'H-NMR (200 MHz, CDC1 3 ) 5 (ppm): 7.33-7.25 (m, 5H, Ar); 5.05 (s, 2H, COOCH 2 ); 4.96 
(broad-t, 1H, NH); 3.63-3.58 (m, 2H, *CH 2 -OH); 3.19-3.09 (m, 2H, CH 2 NCO); 2.72-2.67 
25 (m, N-*CH 2 -CH 2 0); 2.59-2.52 (m, 4H, OH and CH 3 ); 1.53-1.23 (m, 8H, 4CH 2 ). 

Example 2 

Preparation of 6-(benzvloxvcarbonvlamino-hexvn-(2-hvdroxv-ethvl>-carbamic acid benzyl 
ester 

A solution of benzylchloroformate benzyl ester (50% in toluene; 42.5 ml; 0.128 moles) in 
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ethyl acetate (85.5 mI ) md IN NaQH 

added to a solution of f 6-(2 hvdrn , ' ^ Simu,tane ^'y dropwise 
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f2-(2-hvdroxv-ethoxy)-ethvl1-carbamic acid benzyl ester 
starting from 2-(2-aminoethoxy)-ethanoI 
(yield 85%) 

'H-NMR (200 MHz, CDC1 3 ) 5 (ppm): 7.36-7.28 (m, 5H, Ar); 5.18 (broad signal, 1H, NH); 
5 5.08 (s, 2H, Ph-*CHO); 3.74-3.34 (m, 8H, *CH 2 -*CH 2 -0-*CH 2 -*CH 2 -OH); 2.13 (broad-t, 
1H, OH). 

Example 3 

Preparation of methansulphonic acid 2-rbenzvloxvcarbonvl-(6-benzyloxvcarbonvlamino- 
hexvO-aminol-ethyl ester 

10 Triethylamine (8.95 ml; 64.31 mmoles) was added to a solution of 6- 
(benzyloxycarbonylamino-hexyl)-(2-hydroxy-ethyI)-carbamic acid benzyl ester (13.78 g; 
32.15 mmoles), prepared as described in example 2, in CH 2 C1 2 (140 ml). The mixture was 
cooled at 0-5°C and then was dropwise added to a solution of methansulphonylchloride (3.36 
ml; 43 .4 1 mmoles) in CH 2 C1 2 (20 ml). 

15 At the end of the addition, the mixture was kept under stirring at room temperature for 60 
minutes, then washed with 5% aqueous citric acid, with brine (20% NaCl), with 5% aqueous 
NaHC0 3 and finally with brine again. After drying on sodium sulphate and evaporation 
under vacuum methansulphonic acid 2-[benzyloxycarbonyl-(6-benzyloxycarbonylamino- 
hexyl)-amino]-ethyl ester (16.37 g; yield 100%) as a brown oil was obtained. 

20 'H-NMR (200 MHz, CDC1 3 ) 5 (ppm): 7.35-7.27 (m, 10H, Ar); 5.11 and 5.07 (2s, 4H, 
2COOCH 2 ); 4.36-4.19 (m, 2H, CH 2 OS0 2 ); 3.57-3.51 (m, 2H, SO-CH 2 -*CH 2 N); 3.32-3.07 
(m, 4H, 2CH 2 N); 2.91 and 2.85 (2s-conformers, 3H, CH 3 ); 1.50-1.20 (m, 8H, 4CH 2 ). 
By operating in a similar way the following compounds were obtained: 
methansulphonic acid 2-[2-(benzvloxycarbonvl-amino)-ethoxv1-ethvl ester 

25 starting from [2-(2-hydroxy-ethoxy)-ethyl]-carbamic acid benzyl ester, prepared as described 
in example 2. 
(yield 98%) 

l H-NMR (200 MHz, CDC1 3 ) 5 (ppm): 7.36-7.28 (m, 5H, Ar); 5.16 (broad signal, 1H, NH); 
5.08 (s, 2H, COOCH 2 ); 4.34-4.30 (m, 2H, S0 3 CH 2 ); 3.72-3.67 (m, 2H, S0 3 -CH 2 -*CH 2 ); 
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l H-NMR (200 MHz, DMSO-de) 8 (ppm): 10.71-10.19 (broad signal, 2H, shifting H); 5.14- 
5.08 (m, 1H, H-13); 4.72 (d, 1H, Jhh=4-4 Hz, H-l"); 4.45 (d, 1H, Jhh=7.0 Hz, H-l'). 

Example 5 

Preparation of S'-defdimethvlamino^O'^'-dchvdro-crvthromvcin A oxime (Compound 1) 
5 A solution of erythromycin A oxime N-oxide (30.00g; 38.3 mmoles), prepared as described 
in example 4, in dimethylformamide (235 ml) was warmed at 150°C in a pre-warmed oil 
bath (175-180°C) and left at such temperature under mechanical stirring for 15-20 minutes. 
After cooling and evaporation of dimethylformamide, the oily residue was collected with 
demineralized water (500 ml), warmed and cooled. The filtered solid was triturated and dried 

1 0 under vacuum at 40-45°C furnishing a crude (25.5 g). 

The crude was at first crystallized from acetonitrile ( 1 10 ml), filtered, washed with water and 
dried under vacuum at 50°C obtaining a crystal product (20 g) which was crystallized again 
from methanoL/water=65/35 (400 ml), filtered and dried under vacuum at 40-50°C. 
Compound 1 as a crystal product was so obtained (10.3 g; yield 38.2%). 

1 5 More product (3.7 g) was then recovered from the crystallization liquor with an overall yield 
of 5 1.8%. 

'H-NMR (200 MHz, CDC1 3 ) 6 (ppm): 5.67-5.55 (m, 2H, *CH=*CH); 4.44 (d, 1H, Jhh=7.0 
Hz, H-l 1 ); 4.33-4.22 (m, 1H, H-5'); 4.13-4.04 (m, 1H, H-2'); 3.84-3.73 (m, 1H, H-8); 3.69 (s, 
1H, H-ll). 

20 13 C-NMR (200 MHz, CDC1 3 ) 6 (ppm): 171.11 (s, C-9); 132.2 and 126.1 (2s, C-3' and C-4'). 

Example 6 

Preparation of 3 > -defdimethvlamino)-ervthromvcin A oxime (Compound 2) 
Platinum oxide (0.615 g) was added at room temperature to a solution of compound X (20.00 
g, 28.4 mmoles), prepared as described in example 5, in ethanol (850 ml) (the complete 
25 dissolution was obtained after slight heating). 

The mixture was hydrogenated in a Parr apparatus (1.36 atm) and the absorption was 
immediate. 

After filtration of the catalyst and evaporation of the solvent under vacuum, the white crystal 
residue was triturated with petrolatum, filtered and dried under vacuum at 50°C furnishing 
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compound 2 (19.8 g; yield 99%). 

'H-NMR (200 MHz, CDC,) 8 (p pm): 5.05.4.98 (m , 1H , H-13) 4 94 « 1H I , ' 
n; 4.23 (d, 1H, M, Hz , H -r). 3 44-3 30 On ,H H J o ^ 
^-45 2H> H-4-). ' ' ^ *** ^ 2H > »** L«r 

Example 7 

■5 ib-^» ta -L ben r a s °"" i °° ° f — 2. 

leaving under stirring „t nnyarous THF (60 ml), were added 

S unaer stirnng at room temperature overnight 

coneentmted under vacuum oh, extra ^ were 

unaer vacuum obtaining a crude (23 4 g ) 

By chromatographyca, purification (ehiant CH 2 CI 2 ':CH 3 OH=97 3) -a, , , , 
compound 3 was obtained n < 47 \ , . ' 97 3) 511,1 s,l Shtly impure 

- as oDtamed(l 5.42 g), which was used without fi. rt K 

H-NMR (200 MHz, CDC. > « , , ' punfications - 

H-l,. 4 W ' H '"^ A * »-n. 4 28 (d, , H W7 . 4 ^ 
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ethoxyj-cthyl ester, 
(yield 62%) 

'H-NMR (200 MHz, CDClj) 6 (ppm): 7.34-7.27 (m, 5H, Ar); 6.09 (broad signal, 1H, NH); 
5.13-5.05 (m, 1H, H-13); 5.06 (s, 2H, COOCH 2 ); 4.79 (d, 1H, Jhh=4 4 Hz, H-l"); 4.26 (d, 
5 1H, Jhh=7.4 Hz, H-l'). 

3'-defdimethvlamino')-ervthromvcin A (E)-9-fO-f2-methoxv-ethoxvl-methvl1-oximeJ 
(Compound 5) from methoxy-ethoxy-methyi chloride 
(yield 32.5%) 

'H-NMR (200 MHz, CDC1 3 ) 8 (ppm): 5.21-5.12 (m, 2H, 0-CH 2 -0); 5.12-5.05 (m, 1H, H- 
10 13); 4.85 (d, 1H, Jhh=5 4 Hz, H-l"); 4.39 (d, 1H Jhh=7.5 Hz, H-l'); 3.40 (s, 3H, CH 2 -0- 
*CHj); 3.27 (s, 3H,H-3"). 

I3 C-NMR (200 MHz, CDC1 3 ) 6 (ppm): 172.5 (s, C-9); 97.44 (s, NO-C-O); 32.12 (s, C-3'); 
29.84 (s, C-4 1 ). 

3 '-def dimethvlamino')-ervthromvcin A (EV9-f O-f 2-f f 2-fbenzvl-benzvloxvcarbonvl-amino)- 
15 ethvn-benzvloxvcarbonvl-amino1-ethvl]-oxime1 (Compound 12) from methansulphonic acid 
2-[[2-(benzyl-benzyloxycarbonyl-amino)-ethyl]-benzyloxycarbonyl-amino]-ethyl ester 
'H-NMR (200 MHz, CDClj) 5 (ppm): 7.40-7.16 (broad m., 15H 3Ph); 5.17-5.00 (m, 5H, 
2*CH 2 -Ph and H-13). 

3 '-de(dimethvlamino)-ervthromycin A (E)-9-fO-f2-f [2-(benzvloxvcarbonvl-amino)-ethyI]- 
20 benzvloxvcarbonvl-amino]-ethyl1-oximel (Compound 13) from methansulphonic acid 2- 
[benzy!oxycarbonyl-(2-benzyloxycarbonylamino-ethyl)-amino}-ethyl ester 
(yield 42%) 

'H-NMR (200 MHz, CDC1 3 ) 5 (ppm): 7.38-7.25 (m, 10H, 2Ph); 5.11 and 5.05 (2s, 4H, 
2COOCH 2 ); 5.14-5.00 (m, 1H, H-13); 4.89-4.79 (broad-m, 1H, HI"); 2.26 (d, 1H, JHH=7.4 
25 Hz, HI'). 

Example 8 

Preparation of 3 '-de(dimethvlamino)-ervthromvcin A (E)-9-rO-f2-f(6-amino-hexvO-amino]- 
ethvll-oximel (Compound 6) 

10% Pd/C (1.6 g) was added to a solution of compound 3 (15.42 g; 13.8 mmoles), obtained 
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as described in example 7, in ethanol (160 ml). 

^ emi ^^Mrog e „at e d i „aParrappa ra tus(1.02at m )After2ho * 

filtered and the so.vent was evaporated " *° **** ^ 

5 r: ;::;rj;:: ed by flash ( «™ ^^^^ 

'H NMP ! C ° mPOUnd " (8 ' 48 8> " 311 ^te solid 

H-NMR (200 MHz, CDC1 3 ) 5 (ppm): 5.07-5.00 (m 1H H-13) 479 ,h ,„ 

i");4.2i(d,iH,w 7 . 4HZ) H-r, " ),4J(i1 ^^^- 

U C-NMR (200 MHz, CDC1 3 ) 6 ( Ppm ): ,71.8 (s C-9) 7 l6(s m n r>\ 
=N-0-C-*C-N-*C); 41, (s, C-NH 2 ). ' ' ***** 49 43 ^ 49 ° < 2 *' 

(yield 85%) 

'H-NMR (200 MHz mr\ \r / x r . 
(yield 48%) 

'H-NMR (200 MHz, CDC1 3 ) 5 (p pm) . 7337,7, 

Jab=13.7 Hz,*CH 2 Ph. V * =3 80 < VW.WI 

(yield 70%) 

'H-NMR (200 MHz, CDC W 6 (p pm): 5 . 08 . 5 „„ 

4.23 (d, ,H, JHH-7.4 Hz. H-l,. ' ' WH " 4 ' 6 ^ 

Example 9 
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Preparation of 3 J -de(dimethvlamino)-en/thromvcin A (E)-9-fO-f2-r6-f(truazol-2-vlmethvn- 
aminol-hexvl-aminol-ethvP-oximel (Compound 8) 

A suspension of compound 6 (3 g; 3.53 mmoles), prepared as described in example 8, 97% 
2-thiazolecarbaldehyde (0.412 g; 3.53 mmoles) and molecular sieves (3 A, 6.75 g) in ethanol 
5 (60 ml) was left under stirring for 3 hours. 

After filtering the molecular sieves on celite, 10% Pd/C (0.3 g) was added and the mixture 
was hydrogenated in a Parr hydrogenator (1.02 atm). After 20 hours the catalyst was filtered 
and the solvent evaporated. 

By chromatografical purification of the residue (eluant 

10 CHCl 3 :petrolatum:triethylamine=90:10:10) compound 8 was obtained (1.66 g; yield 49.8%) 
as a amorphous solid. 

'H-NMR (200 MHz, CDCI 3 ) 5 (ppm): 7.66 (d, IH, Jhh=3.2 Hz, CHN); 7.22 (d, 1H, CHS); 
5.08-5.02 (m, 1H, H-13); 4.78 (d, 1H, Jhh=4.4 Hz, H-l"); 4.21 (d, IH, Jhh=7.4 Hz, H-l 1 );- 
4.07 (s, 2H, *CH 2 -thiaz.). 
15 13 C-NMR (200 MHz, CDC1 3 ) 6 (ppm): 172.0 (s, S-C=N); 171.7 (s, C-8); 142.4 (s, CHN); 
1 18.7 (s, CHS); 104.9 (s, C-1'); 96.3 (s, C-l"); 71.7 (s, N-O-C). 
By working in a similar way the following compounds were obtained: 

3 , -de(dimethvlaminoVervthromvcin A (E)-9-fO-f2-f6-(benzvIamino)-hexvlamino]-ethyI1- 
oxime] (Compound 9) from compound 6 and benzaldehyde. 
20 'H-NMR (200 MHz, CDC1 3 ) 8 (ppm): 7.27-7.17 (m, 5H, Ar); 5.07-5.01 (m, IH, H-13); 4.75 
(d, IH, Jhh=4 4 Hz, H-l"); 4.19 (d, IH, Jhh=7.4 Hz, H-l'); 3.73 (s, 2H, *CH 2 -Ph). 
n C-NMR (200 MHz, CDC1 3 ) 6 (ppm): 171.8 (s, C-9); 104.9 (s, C-l'); 96.3 (s, C-1 M ); 71.8 (s, 
=N-0-C); 53.8 (s, N-*C-Ph); 49.7, 49.2 and 49.1 (3s, 3N-C). 

3 '-de^dimethvlaminoVervthromvcin A (E)-9-[ Q-F2-f 2-r(thiazoi-2-vlmethvn-amino1-ethoxvl- 
25 ethvll-oxime] (Compound 10) from compound 7 and 2-thiazolecarbaldehyde. 

1 H-NMR (200 MHz, CDCI3) 6 (ppm): 7.64 (d, IH, Jhh=3.2 Hz, CHN); 7.19 (d, IH, CHS); 
5.10-5.02 (m, IH, H-13); 4.78 (d, IH, Jhh=4.4 Hz, H-l"); 4.21 (d, IH, Jhh=7.4 Hz, H-l'); 
4.13 (s, 2H, *CH 2 -thiaz ). 

13 C-NMR (200 MHz, CDC1 3 ) 5 (ppm): 172.7 (s, SC=N); 171.5 (s, C-9); 142.4 (s, CHN'); 
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"C-NMR (200 MHz CDC, n < * ^ * ^ 

s-*ch=ch); 4 , 8 „, ,H ' ~ * n -* ch ^ - « 

••C-NMR <2 „o MHz, CDCIj) 6 ^ , ?2 , 

' ' 8 ' 6 ««* .04.9 fa c.1* 9M c . n ' " C ,7 ' 3 C -% MM fa CHN); 

^^^^^ 

tai <^«^^r com| """ ,d 5 2-p^y-iH- 

'H-NMR (200 MHz, CDC.,, « (p pm): 7 86 . 7 2 , 

■TO*** 3.23 fa 3H. OMe, * JHH - ?4 *• Hl * fc 

"C-NMR (200 MHz. CDfl uc v . 

«* z, 9 fa ,P " m,: ' 7 " fc <** h C,, ; 963 fa c.,., 32, fa 

H-NMR (200 MHz CDC1 . a ✓ > „ 

c:r:: cD --'--.--«,,, ; ,3 (s ,,, 3 , h 
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Example 10 

Preparation of 3 , -de(dimethvlaminoVervthromvcin A (E)-940-r2-f2-r(thiazol-2-vlmethvl)- 
(methvlVaminol-ethoxvl-ethvll-oximel (Compound 19) 

Compound 10 (0.23 g; 0.258 mmoles), formaldehyde (37% w/v; 42 \xl\ 0.516 mmoles), 10% 
5 Pd on charcoal (25 mg) and a 4:1 mixture of ethanol and water (10 ml) were charged in a 
Parr apparatus at 1.02 atm. After 2 and 3 hours further formaldehyde was added (42 fxl + 21 
jxl) At the end of the reaction (overall 6 hours) the catalyst was filtered off and the solvent 
was evaporated. The resultant residue was purified by flash chromatography (eluant 
CH 2 Cl 2 :CH 3 OH=95:5) furnishing compound 19 as an amorphous solid. 
10 'H-NMR (200 MHz, CDC1 3 ) 5 (ppm): 7.64 (d, 1H, JHH=3.6 Hz, N-*CH=CH); 7.21 (d, 1H, 
S-*CH=CH); 5.10-5.00 (m, 1H, H13); 4.80 (d, 1H, JHH=4.6 Ha, HI"); 4.23 (d, 1H, 
JHH=7.4 Hz, HT); 3.94 (s, 2H,*CH 2 -Thiaz). 

,3 C-NMR (200 MHz, CDC1 3 ) 5 (ppm): 172.0 (s, SC=N); 171.8 (s, C-9); 142.2 (s, CHN); 
1 19.3 (s, CHS); 104.9 (s, C-l'); 96.4 (s, C-l"); 32.2 (s, C-3'); 29.9 (s, C-4'). 
1 5 Example 1 1 

In vitro pharmacological activity 
A) Release of interleukin 8 (IL-8) 

A human endothelial immortalized cell line (ECV304) was obtained from ATTC 
(Rockville, Md) and grown in Medium 199, mod. Earle's salts (GIBCO, Life 
20 Technologies, Grand Island, N.Y.), supplemented with 20% Foetal Calf Serum 

(GIBCO), 100 U/ml of penicillin and 100 Dg/ml of streptomycin (SIGMA, St. Louis, 
MO) in wet atmosphere with 5% C0 2 at 37°C. 

The cells were cultivated on 96 well plates up to obtain a confluent monolayer. 
The compounds to be evaluated were dissolved in DMSO at 10" 2 M and diluted with 
25 culture medium. 

The compounds were pre-incubated with the cells 1 hour before the challenge. 

The release of IL-8 was induced by adding 0.66 Dg/ml of lipopolysaccharide B (E. 

coli 055 :B5, Difco, Detroit, Mi) in a final volume of 200 □!. 

After one night, the supernatant was collected for the IL-8 test. 
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E ";::;r~r for ,L " 8 ,n * e * re — - — - 

«— i were -p*-d as the „ iehest obtaiMb , e ,. 
Neutrophil were separated from ve„„„ s „, 00d of healtny V0|lmKtr5 

™ wue , folIowed by s—n on m - ::r 

C.DTA. The celJs were maintained for 24 hours at 4°C ^hf u 

:r;-rrr ~ * —err: 

^ < 2 * ee^ were predated for 30 „ 3^ fa 

B Pr0 '" , ' : " 0n ° f S "<*™<>° — was measllred with . c/JM 
*r addition of ,„ 0 a of , ^ * " U "" iK ' 3M 

yi 1- 'eucyl-L-phenylalanine (FLMP) as <*im„u* 
concentration of 1 x 1 0" 5 M to a, „• bating agent at the 

1 x iU M to reading system. 

FLMP was dissolved in DMSO (J x JO' 2 M) ™w « u 

1 x ,u and further diluted in mpco ^ 
compound to be tested «» e .r i „ - ""uiea in HBSS. The 

De rested was dissolved in DMSO at th<* ~ 

vmau at the concentration of in 2 iu r 
concentrations in niucn M - L °wer 

— Preset *" S °' U,i °"- ~ — ^ »«*> 

present ,n the readtng system was , ower ^ , % 

lite luminosity values obtained at the oeak for ,. 

compound „ ere llW , . ~* IK,ed of the 

refele. ' ^ " ^ P ~ <" ~- with the 



WO 00/42055 



PCT/EPOO/00163 



-23- 

calculated from the obtained "dose-response" curve. 
In the following table the results obtained for some compounds of formula I representing the 
all class in comparison with erythromycin, clarithromycin and roxithromycin are reported. 

Table 1 

5 In vitro inhibition of IL-8 release, expressed as potency (IC 5 o) and as efficacy (%), and of 
superoxide anion release (IC 5 o). 



10 



Compound 


IL-8 release 


0 2 " release 


potency 


efficacy 
(%) 


ICsoftM 


1 




29 


35.3 ±5.4 


2 




29 


11.4 ±2.9 


5 


12 


55 ± 0.9 


>100 


6 


7.7 ±0.3 


37 ± 10 


9.9 ±0.69 


8 




19± I 


3.5 ±0.2 


9 






3.5 ±0.5 


11 




22 ±4 


5 


16 




35 


14.3 


clarithromycin 


8.9 ±3.2 


48 ± 6 


49.2 ± 1.9 


erythromycin 




27 ± 1 


>100 


roxithromycin 


5.5 ± 1.5 


43 ± 6 


89 ± 5 



Example 12 

In vivo pharmacological activity 
25 • Animals 

Male Sprague-Dawley rats weighing between 200 and 300 g were used. 

The rats used in the experiments were not evidently infected. The animals were maintained 
in standard conditions for 7 days before being sacrificed. 
• Endotoxin administration 
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LPS (E. coB Imopohsaccharide) (endotoxin; 055.B5 serum-tvpe- Siama PH , 

Louis, MO) was dis^lv^ • .• g 3 Chemi cal Co., St. 

) was dzssolved ,„ sahne sterile solution and was administered hv , 
section ftp.) at a dose of 6 mg/k fi n ^ A , * '"^"^ 

earner (saIine solution + Q ^ ^ ^ - soiution and/or the 

• Cam. ^ ^^^^^^-^econtro,^ 
CtoHP^admintaraton (prophylactic treatment) 

Each compound was administer^ h„ . 

y ' P - m J ectlon twice a day for 6 dav, th n* . 
before and 5 hours after r PC a ■ ■ V ' ^ 7 da y 1 ho1 " 



Tween 20 in the saline solution. 
Bronchoalveolar lavage 



25 



10 ^ 24 h ° UrS fr ° m LPS injecrion rats were sacrificed with 

(100 mg/kg j p ) The t . sacrificed with an overdose of nembutal 

g P °- 71,6 trachea mcannulated and the lung was ^ 
ml aliquots of PRQ / u L 8 ^ shed b y "Willing two 5 

^l^S buffer sa,i " e) at 37 ° c - - - - 

,S " Ccl, 'counting and differenttMon 

of .scon. TV overa,, „„ mtar rfo ' ' m ' ° f ~ ld ™ » ml 

- fc « „ umber r : :r:;r r by usms c ^ •* 

a Cytepin ^ ^ s , jdM ' T— - «• n- b y ^ 

- of ^ were Perfo j r ~ e - *- - ~ 

™*m; cellular types were „ " *** * 200 eelb „ 
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5 



Compound 


Inhibition (%) 


2 


-31 


6 


-11 


9 


-96 


erythromycin 


-46 


clarithromycin 


-47 


roxithromycin 


-50 



10 



15 



20 
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Claims 




20 



io 1 T ^ I I (i) 



wherein 

R is hydrogen or methyl; 

R, and R, are both hydrogen or .hey logorher form , bond 

b™;^ or " c ^^^^^ 

or m „ro .b^^ Klected „ jtro groups Mrox 

groups, , mcar or bnmched 8™P*. 

ami„ooarb„„ yl „ OUDSOrciil „„ * S CrC * ""^l e™up s , 

nyi groups or ciano groups, or a chain of formula 



15 



"herein >^^"^W* 
A is hyd^en or a pheny, g roup oplioMlly • 

— n Zg~ su,phur - — - * - - - 

C alkylammocartvaj,, groups, C,-<Valkylcarbonyl groups; 



WO 00/42055 



PCT/EP00/00163 



-27- 



X and Y, the same or different, are O, S, SO, S0 2 or NR4, in which R4 is hydrogen, a linear 
or branched C1-C5 alkyl group, a C r C 5 aIkoxycarbonyl group, a benzyloxycarbonyl group; 
r is an integer from 1 to 6; 
m is an integer from 1 to 8; 
5 n is an integer from 0 to 2; 

and their pharmaceutical^ acceptable salts; 

the compounds 3'-desdimethylamino-3\4 , -dehydroeiythromycin A oxime and 3'- 
desdimethylamino-3 5 ,4'-dehydroerythromycin A 9-O-methyloxime being excluded. 
2) A compound according to claim 1 in which R, Rj and R 2 are hydrogen. 
10 3) A compound according to claim 2 in which R 3 is a chain of formula 



r is 2, m is 2 or 6, n is 1, Y is NR4, X is O or NR4, R4 is hydrogen and A is phenyl or 
thiazolyl. 

5) The compounds S'-desdimethylamino^'^'-dehydroerythromycin A oxime and 3'- 
20 desdimethylamino-3',4'-dehydroerythromycin A 9-O-methyloxime for use as 

antiinflammatories . 

6) A pharmaceutical composition containing a pharmaceutical ly active amount of a 
compound according to claim 1 in admixture with a pharmaceutical^ acceptable carrier. 



wherein 




r 



X, Y, A, r, m and n have the meanings reported in claim 1 . 

4) A compound according to claim 2 in which R3 is a chain of formula 
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